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 Greenhouse Gas Education & Public Awareness Working Group

Meeting #1:  May 6, 2004, 10 am-3pm

Chewonki Foundation

Proposed Agenda

10:00
Introductions & review of groundrules
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10:15
Overview of the Maine GHG Process 


10:30
Opening Discussion:  What role should Education and Public Awareness have in meeting the GHG reduction goals in Maine?

12:00
Lunch (provided) and wandering about in the woods time

 1:00
Re-convene:  What would we need to do to fulfill the role(s) we identified this morning?

2:00          (a)   Consider the two actions referred by Buildings, Facilities, and Manufacturing Workgroup
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(b)   Discuss Prof. Reisman’s student’s education program
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2:40
Next Steps 

· Recruit additional Working Group members?

3:00
Adjourn

Dear Education and Public Awarness Working Group Members:

Please find attached some materials to read in advance of our first working group meeting at the Chewonki Foundation next Thursday, May 6, from 10:00am – 3:00pm.   I have included a draft agenda, but am very open to changing this as we convene:  we’ll spend some time going over it.

At the moment, the Education and Outreach working group is composed of the following members:

Name



Organization

Andy Burt*
Maine Council of Churches

Deb Avalone-King
Maine DEP

Peter Arnold*
Chewonki Foundation

Saskia Janes*
Maine Public Health Association

Jon Reisman
University of Maine – Machias

Tatiana Brailovskaya
Nereus Communications

Dan Thompson
Advanced Mgt. Catalyst, Inc.

---
The Nature Conservancy




* = member of the Stakeholder Advisory Group

Directions to Chewonki can be found by clicking on the link below:

http://www.chewonki.org/Pages/location
Please review the Maine Greenhouse Gas Action Plan at: 

http://maineghg.raabassociates.org/
If you are not familiar with progress of the Stakeholder Advisory Group and Working Groups, I encourage you to spend a little time reviewing some of the documents found on the website.

We look forward to seeing everyone next Thursday.  Feel free to contact me if you have any questions or concerns, or if you have difficulty downloading the documents embedded in the agenda.

Best,

Malcolm Burson

Office of Policy Services & Maine GHG Stakeholder Coordinator

Maine DEP

287-7755

malcolm.c.burson@maine.gov
p.s.  Thanks in advance to Peter for hosting the meeting at beautiful Chewonki!
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BFM 2.5  Education to homeowners



Sector:
Residential


Policy Description:
Educate homeowners on EE and sustainable design retrofits, renovations and new construction options (e.g., provide EE education materials at time of resale or refinancing).

BAU Policy/Program:
Education programs under Efficiency Maine; Programs by DEP


There are two energy education programs operating in Maine. One program, the Maine Energy Education Program (MEEP), provides education on energy is-sues to kindergarten through twelfth grade students in the Bangor Hydro-Electric and Central Maine Power service territories. A second program, operated by Maine Public Service Company, offers educational pro-grams in the Maine Public Service territory. Both programs strive to increase consumer knowledge of energy efficiency - a fundamental market barrier to economically efficient behavior. (Anticipated budget 2004: $417,560)


Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 


· What type of program is envisioned?


· When/Where/How would homeowners be targeted?

· During building inspection at time of resale

· Mandatory efficiency ratings on furnaces/boilers/other equipment

· Through electricity billing

· Pass on to Education Working Group

GHG Emission and Cost Estimates:




2010

2020



Direct Emission Reductions (‘000 MTCO2)

NE

NE



Indirect Emission Reductions (‘000 MTCO2)*

NE

NE



Total Emission Reductions (‘000 MTCO2)

NE

NE



Cost Effectiveness ($/MTCO2)

NE

NE



Direct Emissions: On-site emission reductions


Indirect Emissions: Emissions at the site of electricity generation


· Indirect Emissions are based on a projection of the average NEPOOL emission factor.


Measure:

BFM 5.3  Educate residents/public/children



Sector:
Residential


Policy Description:
Introduce energy efficiency and global warming into school curriculum, see measure “Education to homeowners” above.

BAU Policy/Program:
Maine Energy Education Program (MEEP) - provides funding for K-12 energy education programs; Maine energy curriculum investigation-allows task force of professional educators to develop improved energy education curriculum for use in Maine schools. (See also BFM 2.5)


Data Needs, Sources & Assumptions for Preliminary GHG Savings and Cost Estimates: 


Pass on to Education Working Group

GHG Emission and Cost Estimates:




2010

2020



Direct Emission Reductions (‘000 MTCO2)

NE

NE



Indirect Emission Reductions (‘000 MTCO2)*

NE

NE



Total Emission Reductions (‘000 MTCO2)

NE

NE



Cost Effectiveness ($/MTCO2)

NE

NE



Direct Emissions: On-site emission reductions


Indirect Emissions: Emissions at the site of electricity generation


* Indirect Emissions are based on a projection of the average NEPOOL emission factor.
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     If our society is to be true to itself, the nation’s strength will not derive from turning our schools to serve narrow nationalistic interests.  Schools must be dedicated to the release of students’ fullest possible potentials for growth in personal and social insight for democratic social responsibility
.








Daniel Tanner
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Developing the Public Policy Makers of Tomorrow


Using Integrated-Inquiry Based Curriculum

In the Development of Critical Thinking Skills

I. Introduction


     In a modern society that has virtually unlimited sources of information it has become essential for our education system to develop the critical thinking skills of young men and women who are transitioning from curious adolescents into informed adults.  These young men and women will be the driving forces behind public policy for decades to come.  Taking a current topic of public policy out of the headlines, using creative teaching methods such as, team teaching, integrated curricula, and inquiry methods of instruction will enable educators to maximize the learning potential while helping students develop the tools necessary for critical thinking.


     One of the greatest challenges that have faced American policy makers throughout the centuries has been the education of its citizens.  William C. Bagley (1874-1946) was the founder of the Essentialist Education Society and author of Education and Emergent Man (1934).  He echoed the concerns of the leaders of this country since its foundation, “The Essentialists stand for a literate electorate.  That such an electorate is indispensable to its survival is demonstrated by the fate that overtook every unschooled democracy founded as a result of the war that was “to make the world safe for democracy”.  He went on to state, “Literacy means the development and expansion of ideas; it means the basis for the collective thought and judgment which are the essence of democratic institutions” (Parkay & Hess, 2000).  The challenges have never been greater, nor the stakes higher as we develop educational polices that will shape the minds of the young men and women who will be the future leaders in the 21st Century.


     As we move into the 21st Century educators are faced with an information explosion.  Satellites, wireless communication, the internet, and computer technology has placed seemingly limitless educational potential at the fingertips of virtually all students and educators in the United States.  There are two basic questions that must be answered.  What should be taught, and how should it be taught?  No longer is it acceptable to use curricula designed to feed students information that must be committed to memory.  Students must develop the tools and critical thinking skills necessary to become “life long learners” in order to keep up with the constantly changing technologies and information that has become the norm of our society.   


      Integrated curriculums, team teaching, and scientific inquiry are three of the methods that are now being considered to maximize the educational potential in today’s classrooms.  Reports such as, Raising Our Sights No High School Senior Left Behind and Promising Futures A Call to Improve Learning for Maine’s Secondary Students, emphasizes the need for changes in our current educational policies.  Promising Futures quotes Marc Tucker (1994), “Low-skill jobs are disappearing at increasing speed.  And the higher skill jobs that are proliferating require the very qualities that good educators have always valued: broad and deep knowledge, a critical mind, the capacity for autonomous and thoughtful behavior, the ability to relate productively to others, the ability to think well and the capacity to learn what one needs to learn when one needs to learn it” (pp.9).  Integrated curriculums, using the science(s) and government, centering on a topic such as “global warming” that is relevant to today’s society will enable students to meet the goals set in Raising Our Sights and Promising Futures.


     The following will demonstrate how the different aspects of the science, behind the global warming debate, can be used as catalysis in the classroom to stimulate the interest of students in science and government, which is central in the formation of our public policy.  Using the topic of “global warming”, a curriculum can be developed utilizing team teaching and inquiry methods of instruction, effectively developing critical thinking skills in a classroom environment.


II. Understanding Global Warming


1. What is meant by global warming?


 It is a term that has been used to describe an increase (induced by human activities) in the global temperature of approximately 1ºC over the last century.  A more appropriate term would be climate change.  Climate change (global warming) is cyclic, and has been going on for millions, if not billions of years.  The following chart shows data taken from the Antarctica ice flows, illustrating the regular increase and decrease in the global temperature and atmospheric CO2 concentrations over the past 400,000 years (figure 1).  Fluctuation in the global temperature and atmospheric CO2 is an on going process.  After defining “Global Warming” the following essential questions would be addressed.


     The questions that would be proposed in a curriculum using scientific inquiry would be.  How much of an influence does man have, what are the consequences, both environmental and economical?  Is it possible to reduce greenhouse gases sufficiently to stop or minimize the global warming trend?  Are politically motivated groups using data to push private agendas forward, if so what are their interests, industry, politics, or the environment?


     A properly designed curriculum will engage young men and women, developing their critical thinking skills.  They will develop a holistic view of science and ecology, while forming an understanding of the complicated world of government.  The following is an overview of some of the areas that would be studied. 


Figure 1.      
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2. Greenhouse effect 


     Greenhouse Effect, the capacity of certain gases in the atmosphere to trap heat reflected from the Earth’s surface, thereby insulating and warming the Earth. Without the thermal blanketing of the natural greenhouse effect, the Earth’s climate would be about 33 Celsius degrees (about 59 Fahrenheit degrees) cooler—too cold for most living organisms to survive.


(Microsoft Encarta, 2003) 


     By far the majority of bi-products that are the cause of the greenhouse effect are produced by naturally occurring environmental processes.  Is the amount of additional bi-products being produced by human activity enough to cause or enhance climate change?  There are two questions that would be investigated by students.  1) Are mankind’s activities creating an imbalance that cannot be compensated for by the earth’s atmospheric regulating system?  


2) Are mankind’s activities limiting the regulating effectiveness of the atmospheric system (i.e. clearing forested areas for agriculture)?       


     Scientific data will have to be evaluated by students.  Each student will have to draw his or her own conclusions creating a hypothesis.  Teams of two or three students would then test these hypotheses evaluating the research of several scientists whose commitment to unbiased research has been well documented.  Each team would be asked to review the research of other scientists whose research appears to be influenced by questionable motives.  


     The teacher would act as a classroom facilitator encouraging discussion on the findings of the different teams.  Each student would be asked to create a written report supporting his or her point(s) of view on the topic of climate change.  


     Figures 2, 3, 4, and 5 demonstrate some of the data that would be used in the creation of each of the student’s hypothesis.


Natural and Manmade Contributors and Bi-Products to the Greenhouse Effect


Figure 2.               (Naturally occurring contributors to atmospheric pollution)


Nature’s contributors

Bi-products



Volcanic eruptions

Particles (dust, ash), gases (SO2, CO2)



Forest fires

Smoke, unburned hydrocarbons, CO2, nitrogen oxides, ash



Dust storms

Suspended particulate matter



Ocean waves

Salt particles



Vegetation

Hydrocarbons (VOCs),• pollens



Hot springs

Sulfurous gases



•VOCs are volatile organic compounds; they represent a class of organic compounds, most of 


which are hydrocarbons.


Figure 3.                       (Manmade contributions to atmospheric pollution)


Manmade Contributors

Bi-products



Industrial





Paper mills

Particulate matter, sulfur oxides



Power Plants: (Coal)

Ash, sulfur oxides, nitrogen oxides



                       (Oil)

Sulfur oxides, nitrogen oxides, CO



Refineries

Hydrocarbons, sulfur oxides, CO



Manufacturing: (Sulfuric acid)

SO2, SO3, and H2SO4



                         (Phosphate fertilizer)

Particulate matter, gaseous fluoride



                         (Iron and steel mills)

Metal oxides, smoke, fumes, dusts, organic and inorganic gases



                         (Plastics)

Gaseous resin



                         (Varnish/Paint)

Acrolein, sulfur compounds



Personal





Automobiles

CO, nitrogen oxides, hydrocarbons (VOCs), particulate matter



Home furnaces/fireplaces

CO, particulate matter



Open burning of refuse

CO, particulate matter



Figure 4.                     (Break down of manmade sources and pollutants)


Primary Sources

Primary Pollutants



Transportation 46%

Carbon Monoxide 48%



Stationary fuel combustion 29%

Sulfur oxides 16%



Industrial processes 16%

Sulfur oxides 16%



Miscellaneous 7%

Volatile organic compounds 15%



Solid Waste disposal 2%

Particulate matter 5%



Ahrens, D. C., (2001). Essentials of Meteorology an Invitation to the Atmosphere. (3rd ed.). Canada: Thomas Learning Inc.


     Dr. S. Fred Singer, atmospheric physicist Professor Emeritus of Environmental Sciences at the University of Virginia, and former director of the US Weather Satellite Service; sent this table to the Wall Street Journal Sept. 10, 2001.


Figure 5.          Anthropogenic (man-made) Contribution to the "Greenhouse
                          Effect," expressed as % of Total (water vapor INCLUDED)


Based on concentrations (ppb)


adjusted for heat retention


characteristics

% of All


Greenhouse


Gases

% Natural

% Man-made



Water vapor

95.000%

94.999%

0.001%



Carbon Dioxide (CO2)

3.618%

3.502%

0.117%



Methane (CH4)

0.360%

0.294%

0.066%



Nitrous Oxide (N2O)

0.950%

0.903%

0.047%



Misc. gases (CFC's, etc.)

0.072%

0.025%

0.047%



Total

100.00%

99.72

0.28%



http://www.freerepublic.com/focus/f-news/1002384/posts  


Note: Based on this table, human activities add approximately 3.2 percent to the amount of CO2 released by natural processes into the atmosphere.

3. Unknown variables


     It is important to understand that “science” does not fully understand what has caused climate fluctuations in the past.  C. Donald Ahrens in his text book, Essentials of Meteorology, an Invitation to the Atmosphere, supports the theory that the climate is growing warmer, and seems to feel that human activity plays a part, but he had this to say about what is known concerning the science of climate change.


Why the earth’s climate changes naturally is not totally understood.  Many theories attempt to explain the changing climate, but no single theory alone can satisfactorily account for all the climatic variations of the past.  Why hasn’t the riddle of a fluctuating climate been completely solved?  One major problem facing any comprehensive theory is the intricate interrelationship of the elements involved.  For example, if temperature changes, many other elements may be altered as well. The oceans and the ice are extremely complex and the number of possible interactions among these systems is enormous.  No climatic element within the system is isolated from the others (Ahrens, 2001).   


     For example, if global temperatures rose increasing the length of the growing season by eight days the end result could be an increased amount of CO2 being removed from the atmosphere by photosynthesis.  Elevated temperatures would increase the rate of evaporation, increasing the moisture held in the earth’s atmosphere, depending on several variables, this could either raise or lower atmospheric temperatures.  


Although 95 percent of carbon dioxide from fossil fuels is released in the Northern Hemisphere, only 3 ppm difference exists in atmospheric carbon dioxide levels between the Northern and Southern Hemispheres.  Using models of atmospheric circulation together with estimates of carbon dioxide absorption by the oceans, researchers were unable to account for the very small difference in atmospheric carbon dioxide concentration between the two hemispheres.  Strong evidence exists that the missing carbon is found in the boreal, or northern coniferous, forests of North America and Eurasia, pointing to these forests as major factors in the global carbon balance.  (Interestingly, in black spruce forests, the moss layer assimilates and stores as much carbon dioxide as do the stems of the trees.)  (Raven, Evert, & Eichhorn, 2003)


      Using scientific inquiry as a method of investigation, students will have to develop a basic understanding of how the different disciplines in science are interrelated.  Because there are no hard and fast answers explaining climate change, students would be involved in research developing his or her own hypothesis.  


     Another example of an unknown variable is found in astronomy.  According to the Nebular Theory the solar output of the Sun should have increased by 30 percent over the last 4.6 billion years.  The earth’s historic temperature has not reflected the changes that would have been expected.  


While the processes involved in gravitational equilibrium prevent erratic changes in the fusion rate, they also ensure that the fusion rate gradually rises over billions of years.  Theoretical models indicate that the Sun’s core temperature should have increased enough to raise its fusion rate and the solar luminosity by about 30 % since the Sun was born 4.6 billion years ago.  The gradual increase in the solar luminosity poses a bit of a puzzle, because geological evidence show that the Earth’s temperature has remained fairly steady since the Earth finished forming over 4 billion years ago.  Studying how the Sun changes with time and how the Earth responds to these changes may teach us much about how the Earth’s physical and biological systems regulate the surface temperature (Bennett, Donahue, Schneider, & Voit, 2003).


     An important part of the climate change equation may be astronomy itself.  The Earth’s rotation around the sun is not constant, changing over time. Does this play a part in the fluctuating climate temperatures that the Earth has experienced over billions of years?  Students will study and investigate how astronomy, in general and solar energy in particular, interacts with our environment here on Earth. 


     These and many other variables will allow ample opportunity for students to study, explore, and debate scientific facts and the research that has come from the studies of scientists from several different disciplines.  The topic of global warming will directly engage each student in an issue that is being debated by scientists around the world.


     Meteorology, chemistry, biology, astronomy, and geology will all have to be studied helping the students to build an understanding and appreciation of the complicated interactions of the different sciences in nature.  Studying science in this manner gives students the opportunity to see for themselves how important it is to have knowledge of the interactions in nature, as well as the possible consequences of those interactions when human activity occurs without fully considering the possible effects of those activities.  


     Studying the science behind “global warming” will also give students the foundational knowledge to evaluate the government public policy process.  Students will be better equipped to understand why media, special interest groups, and politics all interact to create public policy.           


     Students will have a better understanding of why people either support, or do not support the concept of catastrophic environmental changes that may be the result of human activity. They will be able to evaluate the world of politics and the political infighting that occurs.  A curriculum such as this will greatly increase their critical thinking skills, helping them to begin the transition from adolescence to adulthood.


III. Politics and Public Policy


     It will be important for high school juniors and seniors to understand the driving forces behind the different view points that form public policy.  Whether it is money, power, moral values, or politics there are often hidden forces behind any public policy.  In our current political climate Republicans are “generally” viewed as pro-business and anti-environment.  In contrast Democrats are “generally” viewed as pro-environment and anti-business.  Of course neither party would want to be viewed, or admit to, being against either one of these entities.  In fact, neither party would want to see either business or the environment damaged or destroyed.  None the less, a powerful topic such as, “global warming” can be used to sway public opinion.  As a result, research can sometimes be driven by politics in an attempt to support a political position.  


     For example, a great deal of the research is funded by state and federal government.  This may not always serve the best interests of public policy.  If politicians do not agree with the proposed research it may not receive funding.  A good example of a research proposal that requested funding from Congress was presented by the Ocean and Climate Change Institute (July, 2000).  They presented their position on the issue of “global warming” and the possibility that a mini-ice age in the Northern Hemisphere could occur in the near future.  They requested funding from Congress to further their research.  


What can Congress do?


1. Support fundamental research into the processes that govern the ocean's role in climate. This includes the basic oceanic research programs at NSF and ONR, and international programs like CLIVAR. 


2. Make a substantial and long-term commitment to the creation of a Global Ocean Observing System. Fund the ARGO program at NOAA (Ocean Observations component of Climate Observations and Services) and the ocean observing satellites of NASA.  (Ocean and Climate Change Institute, 2000)


         The students would be asked to evaluate the motives, as well as the science that was presented by the Ocean and Climate Change Institute’s proposal.  Each student would be asked if he or she thought that the concerns presented were serious and should be addressed.  They would also be asked what they thought of the institute’s request of Congress for additional funding. 


     Many Industrial based businesses would “probably” be quite happy if it could be proven that man has no impact on climate change.  Automakers would never want to be seen as anti-environment, but a large part of their market is the sale of sport utility vehicles (SUVs).  Automobiles are a major source of emissions that contribute to greenhouse gases; Ahrens (2001) shows that 46 percent of greenhouse gases come from transportation.  Major contributors to these emissions are inefficient SUVs.  Laws that could be enacted forcing automakers to manufacture vehicles with higher efficiency ratings would probably not be viewed with favor by the auto industry. The essential question that students would have to ask is what types of research would automakers support and fund?     


     There are many different scientific organizations attempting to receive funding from both state and federal government.  They are more likely to receive that funding if: they are helping to prevent an impending disaster (environmental or economical), or their research will lead to a solution to a known problem.  In order to receive funding it is important that a given organization sell their program to the individuals who control the funding. 


     This is not to say that funding is the ultimate goal of any organization, but it may have an influence on how and what they present to Congress.  Students will have to analyze and come up with their own conclusions.  Inquiry methods of instruction give students the freedom to accomplish this without pressure from the teacher(s) to form a specific conclusion.


     The State of Maine is known for its ecology.  When people think of Maine, they normally think of nature.  The majority of businesses, politicians, and residents want to protect their environment.   As a result the subject of “global warming” could be used as political leverage.  Few if any citizens of Maine would complain if the power plants in the Western part of the United States were forced to reduce their emissions.  The issue of “global warming” could be used to put pressure on these power plants to reduce green house gas emissions, improving air quality in Maine.  If air quality and climate change can be linked it would strengthen the argument for stricter emission laws.  It is widely accepted that reducing emissions from power plants in the Western part of the United States will improve the air quality in New England, but it is not understood how much of an influence the reduction in emissions would have on global warming.  This would make an excellent topic for research and debate among students.    


     Studying the science and politics behind global warming will give students the opportunity to evaluate for themselves the complicated interactions that take place in the formation of public policy. An article in the Bangor Daily News written by Jon Reisman (2003), Precautionary Principle: is it prudence or paralysis?, presents an excellent question for students trying to form a view point.   Will the public policy that is being formed do more harm than good?  What are the driving forces behind the formation of the global warming public policy?  Each student will have to decide for his or herself defending their individual points of view.  


     In studying the formation of public policy it will be essential to look at the influence of the media.  There are two important principles that will need to be understood, sensationalism sells and news will often have a political slant.  Students will be able investigate two or more opposing media sources and evaluate their positions on “global warming”.  For example, the Washington Post and the New York Times have had numerous articles on the “global warming” issue with very different perspectives.  Which view point is correct, and why does each news paper have the perspective that they do?  These are questions that give students the opportunity to develop the critical thinking skills that they will need in college and later as working adults.  Inquiry methods of education help students to develop a foundational knowledge, and then test that knowledge with investigation and debate. 

IV. Potential Consequences


      Global Warning: Early Warning Signs is a web site listed by the Maine State Climate Office.  They list the following as potential consequences for climate change.  The consequences listed are quite controversial, and many scientists differ in both the severity and the type of affects that Climate change will have on the environment.  It is a wonderful opportunity for students to investigate science and how it can affect public policy.  The study of climate change encompasses several fields of science and is far from being fully understood, making it an ideal topic for study in a curriculum that uses scientific enquiry as a method of instruction.  It is interesting to note that on the Maine State Climate Office’s web page virtually all of the listed web sites support the same basic perspectives on the effects of climate change.     


1. Environmental Consequences:


· Heat waves and long periods of unusually warm weather:


- Frequent and severe heat waves lead to increases in heat-related illness and death, especially in urban areas and among the elderly, the young, the ill, and the poor.


· Ocean warming, sea level rise and coastal flooding:

- Warmer temperatures increase melting of mountain glaciers, increase ocean heat content, and cause ocean water to expand. Largely as a result of these effects, global sea level has risen 4 to 10 inches (10-25 cm) over the past 100 years. With additional warming, sea level is projected to rise from half a foot to 3 feet (15-92 cm) more during the next 100 years. On average, 50 to 100 feet (15-30 meters) of beach are lost for every foot (0.3 meters) of sea-level rise. Local land subsidence (sinking) and/or uplift due to geologic forces and coastal development will also affect the rate of coastal land loss. 

· Glaciers melting:

- Over the past 150 years, the majority of mountain glaciers monitored have been shrinking. Many glaciers at lower latitudes are now disappearing, and scientists predict that, under some plausible warming scenarios, the majority of glaciers will be gone by the year 2100. As glaciers continue to shrink, summer water flows will drop sharply, disrupting an important source of water for irrigation and power in many areas that rely on mountain watersheds. 

· Artic and Antarctic warming:

- Parts of Canada, Alaska, Siberia, and the Antarctic have been experiencing warming well above the global average for the past few decades. This trend fits climate model predictions for a world with increasing levels of greenhouse gases. Melting permafrost is forcing the reconstruction of roads, airports, and buildings and is increasing erosion and the frequency of landslides. Reduced sea ice and ice shelves, changes in snowfall, and pest infestations have affected native plants and animals that provide food and resources to many people.


· Spreading disease: 

- Warmer temperatures allow mosquitoes that transmit diseases such as malaria and dengue fever to extend their ranges and increase both their biting rate and their ability to infect humans.


· Plant and animal range shifts and population changes:

- Plants and animals generally react to consistently warmer temperatures by moving to higher latitudes and elevations. Recent studies reveal that some species have already started to shift their ranges, consistent with warming trends. Many populations and species may become more vulnerable to declining numbers or extinction if warming occurs faster than they can respond or if human development presents barriers to their migration.


· Coral reef bleaching:

- Reefs in 32 countries experienced dramatic bleaching in 1997-98. Bleaching results from the loss of microscopic algae that both color and nourish living corals. Water that is warmer than normal by only 2 to 3°F (1.1-1.6°C) has been linked to bleaching. Other factors that contribute to coral reef bleaching include nutrient and sediment runoff, pollution, coastal development, dynamiting of reefs, and natural storm damage.


· Downpours, heavy snow falls and flooding:

- A warmer climate will bring an increase in precipitation worldwide, especially during winter and in mid- to high latitudes, according to climate model projections. In addition, more precipitation is expected to fall in downpours and heavy snowstorms leading to increased flooding and damages. The area of the U.S. affected by extreme rainfall has increased significantly since 1910. Heavy rainfalls have also increased in Japan, the former Soviet Union, China, and Australia. As climate change increases the risk of flooding, human changes in land use and land cover can also contribute to the growing risk of flooding.


· Droughts and fires:

- As the climate heats up, droughts are expected to become more frequent and severe in some locations. Sustained drought makes wildfires more likely, and crops and trees more vulnerable to pest infestations and disease. Generally, local land use and land cover changes can exacerbate the climate change-driven increase in drought risk. For example, in the tropics, “slash-and-burn” land clearing practices can trigger large fires during extended droughts. 

(GLOBAL WARMING: Early Warning Signs, 2001)


2. Economical Consequences: 


The Potential Results of Laws That Would Decrease Greenhouse Gases


     Estimates of the losses to the Gross Domestic Product (GDP) due to legislation that would be enacted to reduce greenhouse gases range from 1 to 5 percent.  In comparison, the Pentagon’s budget is 3 percent of the GDP.  


     These estimates have no real foundation at this point in time.  For Example, Maine’s Governor has just recently commissioned the Maine Green House Gas Initiative investigating ways to reduce greenhouse gases in Maine.  The initiative represents a cross section of groups with vested interests in the effects that laws reducing greenhouse gases could have on them.  Maine does not know what changes in the law would be enacted to reduce greenhouse gases and if the reductions in greenhouse gases will be enough to have any measurable effect on climate change.  It is not known what effect the potential changes to Maine law will have on Maine’s economy.  There is no data to base judgments on.  


     Since the Federal Government has not initiated a commission of this type, it is safe to say that Maine is further along in the process of gathering information to answer these difficult questions than the Federal Government is.  If Maine does not know what the economic consequences will be, the consequences to the national economy can only be estimated.  


     This presents an excellent opportunity for government students to investigate how the government develops public policy.  It gives students the opportunity to evaluate the formation of public policy as it happens.  Students would be able to use inquiry methods to come up with different points of view, debate them, and create possible theories to solve problems that are facing today’s policy makers.  There would be no right or wrong answers.  The value of the lesson would not be the specific conclusion(s) that each student would come up with, but would be in the process of developing that conclusion(s). 


V. Reducing Fossil Fuel Emissions

1. At the Regional Level (University of Maine at Machias)


     In talking with professors and students on the University of Maine at Machias (UMM) campus, and relying on my own past experience while serving in the Air Force, a list of potential changes was compiled that would reduce emissions created by activity at UMM.  A similar project could be part of a curriculum that would use a real world microcosm, allowing students to learn from practical experience the difficulty and expense of lowering greenhouse gas emissions at the local, state, or national levels.


· Installation of clean-alternative energy sources, such as windmills and solar panels.


· Lead by example, professors and administration should be STRONLY encouraged to drive only fuel efficient vehicles.


· All vehicles owned by UMM should be powered by propane.  Although propane still produces by products that increase greenhouse gases, it is a much more efficient form of fossil fuel, resulting in fewer emissions.


· A complete replacement of the heating system at UMM.  The heating system is old and inefficient and the regulating system is even worse.  Windows are often opened in the dead of winter because of unbearable temperatures in side.  Again, propane should be considered as a possible fuel source because of its efficiency.  To the greatest extent possible each room should be controlled by its own thermostat.  


· Double entry doorways could be installed in all buildings, reducing heat loss.


· Windows should be evaluated to ensure that they are of the type that minimizes heat loss and have not lost their ability to insulate.


· Lighting systems should be evaluated to ensure, that they provide only the amount of light needed, and efficient systems are being used.


· Motion sensor controlled lighting systems could be installed, especially in areas such as bathrooms.


· The water temperature of the campus swimming pool could be lowered three to five degrees.


· Tuition incentives could be used encouraging students to drive fuel efficient vehicles.  


2. Comments


     To say that an organization, a community, a state, or a nation is going to reduce greenhouse gases is one thing, but to actually do it is an entirely a different matter.  Encouraging people to drive fuel efficient cars, build smaller homes (more efficient), heat only one home (it is common for some individuals to own more than one home), or use more efficient (more expensive) forms of energy will not be easy.  Human nature makes it difficult.  A good example of this is the State of Maine’s Governor, who strongly supports the reduction of greenhouse gases, but still rides in a large SUV.  


     It is unlikely that most politicians would be willing to support laws such as, reducing the speed limit to 55, which would reduce vehicle emissions substantially.  If the electorate does not back such laws a politician will be in danger of losing his or her support.  The attitudes of a society will have to change if laws reducing greenhouse gases are to be enacted.


     A group project that would enable students to see society’s attitudes would involve students in the evaluation of how members of their local community live.  Students could request interviews of local and state leaders/politicians to determine if their life styles promote the public policy that they support.  Circulating questionnaires, evaluating the community’s attitudes towards laws that would reduce greenhouse gas emissions could be accomplished.  Exercises such as these are much more effective than lecturing students on a topic.  This type of activity engages students intellectually, developing a deep understanding of human nature and the complicated process of forming public policy.  

VI. The benefits of an integrated curriculum, team teaching, and scientific inquiry


     Team teaching results in a situation where educators with expertise in separate areas work together building strong relationships, developing curriculum and lesson plans.  The resulting classes are more creative and interesting to students.  Educators get to exchange ideas, enhancing each other’s teaching skills and experience.  The resources and opportunities for students are doubled.  


     Research, writing assignments, and home work would count for both classes.  Dividing the time allotted for one class between the science and government will optimize classroom time.  Team teaching also frees up much needed prep time that many educators do not have enhancing their ability to provide quality education.  Team teaching quite simply, improves the education experience for our students.  


     Integrated curriculum presents subjects in the same format that students will encounter in the real world.  They will experience education in a way that is interesting and engaging.  Studying chemistry, government, or meteorology in isolation does not have the same engaging effect as studying science in situations that impacts each student directly. Experienced educators and repeated research has shown that students who are engaged have much higher information retention rates.


     Integrating curriculums optimizes educators as a resource, maximizes time, and creates a curriculum that students can relate to.  Students will be studying in a microcosm of our society, helping them to build a relationship between what they are studying and the world around them.  It takes cooperation and hard work between educators and administration, but even the preparation itself will help develop better teachers.  


     (Figure 6) demonstrates the power of an integrated curriculum that incorporates team teaching and inquiry methods of education.  Effective teachers can engage students helping them to develop the processes needed in the development of critical thinking skills.


Figure 6. The Integration of Science and Government, Creating Public Policy
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     What is inquiry based education?  In a nutshell, it is a method where the teacher helps students identify a problem, guiding the students as they work through the problem solving process, constructing their own concepts.  There are four steps in the inquiry based instruction: identifying an essential question, exploration, concept acquisition, and concept application.  The teacher does not give the answers, but facilitates the students in finding a solution(s) for themselves, and then applying that solution(s) to the problem.  Inquiry based education develops much more than just knowledge, it develops the student’s ability to think abstractly, to work as a team, to develop self-confidence, and to understand that there may be more than one correct answer.  It develops an intrinsic love for learning that will last a life time.


      Inquiry education methods gives much more than knowledge that will not be forgotten, it gives the ability and the desire to learn. Joseph Abruscato uses inquiry as a foundational concept in his textbook Teaching Children Science A Discovery Approach.  He lists examples of the processes that lead to discovery.


Concepts:

·  Energy can be changed in form.


·  Matter can be changed in form.


·  The total amount of matter and energy in the universe never changes but is just changed in form.


Principles:

·  Objects that are dropped increase in velocity as they approach the earth’s surface.


·  Like poles of magnets will repel each other.  Unlike poles of magnets will attract each other.


·  For every action, there is an equal and opposite reaction.


Processes:

· Observing





· Using numbers




· Experimenting


· Classifying





· Measuring





· Controlling variables


· Communicating 




· Interpreting data




· Hypothesizing


· Defining operationally



· Using space/time relationships (Abruscato, 2000)


     The processes learned when students become involved are invaluable in developing the critical thinking skills that are needed in college and then later in adult life.  In addition, teachers who have developed the skills needed to be effective in using inquiry methods are the type of educator that parents want teaching their children.


     Inquiry methods can, and should be used in every classroom, including special education and inclusive classrooms.  The magazine Teaching Exceptional Children (2003) published an article demonstrating the effectiveness of using inquiry methods in an inclusive classroom.  Special education programs are starting to use inquiry as a hands-on-method of teaching students with different types of learning disabilities.  Students who have had problems learning in a traditional classroom environment are understanding concepts that in the past were extremely difficult to grasp.  The article gives a list of what it takes to be an effective teacher using inquiry methods of instruction in an inclusive classroom.


Teacher Characteristics Recommended for the Inquiry Approach


· Possesses and demonstrates personal inquiry skills.


· Trusts the effectiveness of the inquiry process.


· Is comfortable giving up didactic teaching approaches


· Displays patience, flexibility, and resourcefulness


· Facilitates student-directed activity, rather than directing student actions.


· Assists students in pursuing their own questions and constructing knowledge.


· Points to real-world applications and related ideas.


· Observes student activities, understandings, discoveries, and frustrations.


· Seeks alternative methods and points of view.


· Builds student skills of cooperation, collaboration, and communication.


· Is comfortable with diverse, unexpected, unclear, and unanswered questions.


· Is able to say “I don’t know” and seek methods of finding out.


· Recognizes the value of making mistakes.


· Effectively performs several different tasks simultaneously.


· Avoids judgmental and evaluative statements.


· Uses reflection to improve inquiry activities.


· Does not need to have control.

· Does not know all the answers, 

· Does not have the final word, and have things done a certain way.  (Maroney, Finson, Beaver, Jensen, 2003)

VII. Conclusion: 


Implications for Independent and Critical Thinking Skills


In the Development of Public Policy

     As we move into the 21st Century it has never been more important then now to give our children the best education possible, helping them to develop the critical thinking skills that will be needed for adults who will be life long learners.  As parents, teachers, administrators, and politicians we must do everything in our power not to get side tracked from the primary goal of public education.  


     In Maine we are experiencing turmoil in our education system.  There are few people that would argue that the most important component of any effective education is the interaction between highly qualified teachers and their students.  Unfortunately, the education of our children has become a focus for patrician politics.  More mandates are being imposed on the education system to increase the availability of technology and special programs, while at the same time pressure is being applied to increase the student to teacher ratio in order to save money.  Technology is a wonderful thing, but it can not replace the interaction of students with their teachers.  Inclusive classrooms provide educational benefits for all concerned, both to main stream and to special educational students.  The extra time required for teaching in inclusive classrooms and the additional work load placed on these teachers cannot be overlooked.  


     I have had the good fortune to be involved in several Maine Math and Science Teachers Excellence Collaborative (MMSTEC) conferences.  The primary concern of every educator who is in a classroom is the effective interaction between students and themselves.  Educators need the time to work with the students to develop relationships that is required to create an effective learning environment.  


     The Maine Commission on Secondary Education cited the reasons for the short comings in the Maine Public Education System in their report, Promising Futures, A Call to Improve Learning for Maine’s Secondary Student (Maine Department of Education, 1998).  The Commission had this to say.


Why are secondary schools in Maine falling short of fulfilling the promise of a productive future for every Maine youth?  The Commission offers two responses.  First, high schools and technical schools are asked to do much more now that ever before and are expected to do so within antiquated structures and on yesterday’s budget.  Consider that schools today, in comparison to the past, are asked to:


· graduate a higher percentage of students and prepare them all for life in a rapidly changing global community;


· teach a significantly larger and more sophisticated body of knowledge and skills;


· incorporate dramatic and ongoing advancements in technology;


· play a much greater role in ensuring the emotional and physical health and in promoting the moral development of young people; and 


· apply new and evolving knowledge about learning styles, brain functioning, and adolescent development.


     The second limitation on school improvement is that until now schools have not had clear and common goals…The Maine Learning Results report states that each Maine student must leave school as:


· a clear and effective communicator;


· a self-directed and life-long learner;


· a creative and practical problem solver;


· a responsible and involved citizen; and


· an integrative and informed thinker


    Integrated Curriculums, team teaching, and inquiry methods are all important tools needed to achieve the goals set forth in Promising Futures and the Maine Learning Results.  As previously demonstrated these tools can be very effective.  Technology and good facilities are important, but the key is well trained, motivated educators, and the time (teacher to student ratio) for each teacher to spend with his or her students optimizing the learning experience. It must also be recognized that extra time is needed for teachers to be effective in inclusive classrooms.    


     The founders of the United Stated realized the importance of an educated republic.


     If a nation expects to be ignorant and free, in a state of civilization, it expects what never was and never will be.         


Thomas Jefferson

     If a free society is to develop and grow in the 21st Century an adequate education is not enough.  The time, energy, and resources must be invested in our education system in order to create the independent critical thinking skills required of adults in the formation of the public polices that will control the future of this nation and the world.  Inquiry methods and integrated curricula is central to the educational reform necessary to develop the skills required for the development of future leaders capable of creating effective public policy. 
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Maine Greenhouse Gas Action Plan Development Process 


Purpose, Charge, and Ground rules


11/6/03


Purpose and Charge:


The purpose of the Stakeholder Advisory Group is to advise the Department of Environmental Protection (DEP) on creating a state climate action plan to meet the following reduction goals as specified in section 576 of state law L.D. 845:


1. Reduction by 2010.  In the short term, reduction to 1990 levels by January 1, 2010.


2. Reduction by 2020.  In the medium term, reduction to 10% below 1990 levels by January 1, 2020.


3. Long Term Reduction.  In the long term, reduction sufficient to eliminate any dangerous threat to the climate.  To accomplish this goal, reduction to 75% to 80% below 2003 levels may be required.


The plan will include a portfolio of program and policy options.  “The action plan must address each sector (i.e., transportation, industrial, commercial, institutional, and residential) in cost-effective ways and must allow sustainably managed forestry, agricultural, and other natural resource activities to be used to sequester greenhouse gas emissions.”  


The final output of the Stakeholder Advisory Group will be a set of recommendations to the DEP on which program and policy options to include in it’s plan.  The specific recommendations will likely include a portfolio of options, and for each option, the following information:  


· Description of the Option, including key design elements, implementation mechanisms, and key implementers;


· Estimated GHG savings, cost of saved carbon equivalent, and other key benefits and costs as appropriate and data is available;


· Other critical factors deemed germane to assessing the feasibility of implementing a given option.


The DEP will finalize its proposed action plan and submit it to the joint standing committee of the Legislature having jurisdiction over natural resources matters.


Stakeholder Advisory Group Members:


Membership


1. Membership to the Stakeholder Advisory Group will be determined by the DEP.


2. Each member organization of the Stakeholder Advisory Group will designate a lead representative, and, at their discretion, an alternate.


3. Only the lead representative, or the alternate in the case of the representative’s absence, will participate in formal decision-making.


Roles and Responsibilities

4. Stakeholder Advisory Group members (including alternates), will make every attempt to attend all Stakeholder Group meetings, to be on-time, and to review all documents disseminated prior to the meeting.  Members who can not make a meeting should let the Facilitator know prior to the meeting (by voice or e-mail).


5. Stakeholder Advisory Group members will be expected to participate in the process in good faith, including focusing on the Purpose and Charge of the process, to achieve the goals and objectives of the legislation.    Members also agree to act respectfully toward each other as well as being truthful and communicative.

6. It is the responsibility of the Stakeholder Advisory Group members to keep their organizations and constituencies fully informed on the developments of the Stakeholder Group process.


7. Stakeholder Advisory Group members will not speak (e.g., to the press) on behalf of the Stakeholder Advisory Group or its members, intentionally or otherwise, without the Group’s expressed permission.  DEP will otherwise be the point of contact for the process. 


8. Stakeholder Advisory Group members are encouraged to confer with each other, the Facilitators and the Technical Consultants in and between meetings.


9. The members of the Stakeholder Advisory Group will advise DEP on the focus, charge, and membership of the Working Groups .  


Decisionmaking


10. The primary task of the Stakeholder Advisory Group will be to prepare recommendations for DEP’s consideration consistent with the Purpose and Charge of the process.  


11. The goal of the process will be to make major substantive recommendations including a set of individual GHG policy actions by consensus of the Stakeholder Advisory Group (excluding Ex-Officio representatives), where consensus shall mean that everyone is at least willing to live with a decision and chooses not to dissent.  


12. The Group’s final Report to DEP at the end of the process will include all areas of consensus, and a description of the alternative policy designs and implementation approaches preferred by Group members in areas where consensus was not reached, if any.  For non-consensus issues, the Stakeholder Advisory Group members supporting each alternative approach will be listed under each alternative.   


13. If unable to consent on a particular recommendation or decision, a representative will be expected to explain why and to try and offer a positive alternative.  Representatives are responsible for voicing their objections and concerns, and silence or absence will be considered consent.


14. Stakeholder Advisory Group members will be listed in the Report along with their organizational affiliations.  Members should seek the endorsement from their respective organizations.


Ex-Officio Members: 


Members


15. The Ex-Officio Members to the Stakeholder Advisory Group will consist of:  1)State Legislators and 2)  the co-chairs of the Technical and Economic Policy Resource Panel
, (See attached Ex-Officio List).


 Roles and Responsibilities


16. Ex-Officio Members are invited and encouraged to participate in discussions in all Stakeholder Meetings, but will not be formal voting members.  


17. Ex-Officio Members will be expected to participate in the process in good faith, including focusing on the Purpose and Charge of the process, to achieve the goals and objectives of the legislation.  Members also agree to act respectfully toward each other as well as being truthful and communicative. 


Working Groups: 


Membership


18. With advice from the Stakeholder Advisory Group, membership of the Working Groups will be determined by DEP.  


19. Working Group representatives can be members of the Stakeholder Advisory Group, others from member Stakeholder organizations, or other individuals with relevant interest and expertise.  

Roles and Responsibilities

20. Working Group members will make every attempt to attend all workgroup meetings, to be on time, and to review all documents disseminated prior to the meeting.  Members who can not make a meeting should let the Facilitator know prior to the meeting (by voice or e-mail).


21. Working Group members will be expected to participate in the process in good faith, including focusing on the Purpose and Charge of the process, to achieve the goals and objectives of the legislation.    Members also agree to act respectfully toward each other as well as being truthful and communicative.


22. It is the responsibility of the Working Group members to keep their organizations and constituencies fully informed on the developments in the Working Group process.


23. Working Group members are encouraged to confer with each other, the Facilitators, and the Technical Consultants in and between meetings


24. Working Groups will work under direction of the Stakeholder Advisory Group and DEP. 


Decisionmaking


25. The primary task of each Working Group is to identify and analyze GHG mitigation options and alternative policy designs within the scope of that Working Group, to assist the Technical Consultants and Facilitators in a collaborative fashion, and prepare recommendations for the Stakeholder Advisory Group, and ultimately the DEP’s consideration consistent with the Purpose and Charge of the process.  


26. Each Working Group’s recommendations to the Stakeholder Group will include all areas of consensus, and a description of the alternative options or approaches preferred by Group members in areas where consensus was not reached, if any.  Consensus shall mean that everyone is at least willing to live with a decision and chooses not to dissent.  Representatives are responsible for voicing their objections and concerns, and silence or absence will be considered consent.  For non-consensus issues, the Working Group members supporting each alternative approach will be listed under each alternative. 


Department of Environmental Protection (DEP):


 Roles and Responsibilities


27. DEP is the convenor of the process and has ultimate responsibility to submit the State Climate Change Action Plan to the Legislature.  The Plan will be primarily based on the recommendations from the Stakeholder Advisory Group (including all supporting analysis and documentation), especially where consensus is reached.


28. The DEP will designate a representative to participate as an active and voting member of the Stakeholder Advisory Group as well as each Working Group.  Given its special role in the process, DEP may from time-to-time abstain from specific recommendations. 


29. DEP will assign staff members to each Working Group to provide support and to liaise with the DEP.


30. DEP will adhere to all of the other groundrules established for both the Stakeholder Advisory Group and the Working Groups.


31. DEP will also have final oversight responsibility for the Facilitators (Raab Associates, et al.) and Technical Consultants (CCAP et al.), as well as Stakeholder Advisory and Working Group process issues (e.g., schedule, structure, etc.,).


Public Involvement:


32. The Stakeholder Advisory and Working Group meetings are open to the public.  Members of the public will be given a chance to express their opinions and make suggestions at appropriate junctures as appropriate and time allows, as determined by DEP with advice from the Stakeholder Advisory Group and Working Groups and the Facilitators.


Facilitators’ and Technical Consultants’: 


Roles and Responsibilities

33. The Facilitators’ primary function is to help design and manage a productive process, including stakeholder and working group meetings.  The Technical Consultants primary function is to provide technical support to the Stakeholder Advisory Group and Working Groups, including identification of options, alternative policy designs, and analysis


34. Facilitators will facilitate all meetings of the Stakeholder Group and the Working Groups to provide a constructive forum where diverse points of view are voiced and examined in a professional and balanced way.  Personal attacks are not permitted.


35. The Facilitators will draft all agendas and meeting summaries and distribute to Stakeholders and Working Group members in a timely fashion (ideally, 1 week in advance, and 1 week after meetings respectively).  Facilitators will also distribute documents prepared by Technical Consultants.  All documents will be distributed once via email, and will then be available on a web site maintained by the Facilitators for the duration of the process.


36. Technical Consultants will prepare all memos, documents, results of analysis, and reports in a timely manner and for distribution by the Facilitators prior to meetings.


37. Facilitators and Technical Consultants will act in an impartial and non-partisan manner, and will treat confidential discussions with parties confidentially.


Stakeholder Advisory Group Members:


Government

Business

NGO



DECD: Jeff Sosnaud tentative

Dragon Products: Ann Thayer

Chewonki Foundation:  Peter Arnold



DEP Commissioner: Dawn Gallagher 

Independent Energy Producers:  David Wilby

Coalition for Sensible Energy:   Pam Person



DHS/Bureau of Health: Phil Haines

Interface Fabrics Group: Wendy Porter

Environment Northeast: Michael Stoddard



DOC: Donald Mansius / Alec Giffen

Maine Automobile Dealers Assoc., Inc.: Tom Brown

MOFGA:  Russ Libby



DOT: Greg Nadeau

Maine Better Transportation Association:  Maria Fuentes

Maine Center for Economic Policy:  Lisa Pohlmann



Maine Municipal Association: Jeff Austin

Maine Chamber & Business Alliance:  Christopher Hall

Maine Lung Association:


Norm Anderson



Public Utilities Commission: Tom Welch

Industrial Energy Consumers Group:  Tony Buxton

Maine Public Health Association:  Saskia Bopp



Energy Independence and Security:  Beth Nagusky

Maine Oil Dealers Association:   Jamie Py

Natural Resources Council of Maine:  Sue Jones



Department of Agriculture:  Ned Porter

Maine Pulp & Paper Association:  John Williams

Maine Council of Churches:  Andy Burt



The Universities:  Janet Waldron, U Maine

Maine Farm Bureau:  Jon Olsen

 The Nature Conservancy:  Kate Dempsey



4 Legislators ex officio

1. Sen. Tom Sawyer


2. Rep. Bob Daigle


3. Sen. Chris Hall


4. Rep. Ted Koffman

Power industry:  FPL:  Al Wiley

Bob Kates, ex officio Resource Panel Co-Chair





Irving Oil: Bill Borland (interim corporate rep)

Karl Braithwaite, Dean, Muskie School, ex officio Resource Panel Co-Chair



� The Technical and Economic Policy Resource Panel, comprised of  Maine based Academics, plus Federal Agency representatives, will be available to advise the various working groups as well as the Stakeholder Advisory Group, and review policy recommendations.  The panel will be co-chaired by Dr. Robert Kates, a member of the Intergovernmental Panel on Climate Change, and Dean Carl Braithwaite of the Muskie School of Public Service at the University of Southern Maine.
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